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A Study of Three-dimensional evaluation of the accuracy of resin provisional
restorations fabricated with the DLP printer

Wol Kang, Hee—Kyung Lee
Department of Dental Laboratory, Dacgu Health College

[Abstract]

Purpose: The purpose of this study was to evaluate the accuracy of the DLP 3D printer by conducting 3-dimensional
assesment of resin provisional restorations.

Methods: The first premolar of the maxillary was prepared for the abutment. The abutment was scanned by using a
scanner. The provisional restoration was designed by using CAD software. A total of 16 resin provisional restorations were
produced using ZD200 and Veltz DLP 3D printer. Scanning was done of resin provisional restorations and 3-dimensional
measurement was conducted for accuracy. The mean (SD) of RMS was reported for each group. Independent t-test was
used to assess the statistical significance of the results. All analyses were done using SPSS 22.0.

Results: The mean * SD of RMS value for the accuracy of the resin provisional restorations that was fabricated by using
71200 and Veltz DLP 3D printer were 50.85.£4.644m and 70.33+6.31um. Independent t-test showed significant differences
between groups(p<0.001).

Conclusion: The resin provisional restorations made with DLP 3D printers showed clinically acceptable accuracy.

© Key words: Accuracy, Crowns, Printing

o
o
o,

\ Tol \ 053-320—1868 \ E—mail \ hklee@dhe. ac, kr
A B QFR15 drrdst 2755
Received 2020. 1. 31 \ Revised \ 2020. 3. 3 \ Accoepled \ 2020, 3. 9

Corresponding| Neme I
auhor | pggress | O LI

i)




. M2

A8 CAD—CAM (Computer Aided Design—
Computer Aided Manufacturing) AFs-3t AJAES
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(Kim, 2012). o]g{gt CAD-CAM AA| A5t
AS7hse] Al o2 ERErH(Van noort, 2012). &
A7Fs-E TRt 5 27O o] 8H AL Sl WRle R,
CNC (Computer Numerically Controlled) 7]AIS A}
g3jo] A} T3, Aleal, ehs AR E Wl 1
HES AlRehs WA olthKhaledi et al, 2019). Ry
2 AS7FS AU o, AlRb, & e E A
slo] BAE AHsH WAl HATRE WAl
aff Hot st At 34o] 7hsstths Aol 2l
tHChoi et al, 2013).
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off AUErl £ #% AAE AHESH= SLA (Stereo
Lithography Apparatus) €2} DLP (Digital
Light Processing) ZHE Q] AREo] Z7|5}9 tHShin
et al, 2018). SLAS} DLP ZHE= LA HA| 4=
A& AMESo] FE W o8-8l 1P} AlXIth=
Hel= ZAR, H(point) T2 E8o] X3 == SLA
LB Eh H(face) G912 E2o] X8Y=]= DLP =
9] A2 He7) wE ok S 7HK] AL lek(Park
et al, 2017), o]2Jgt olf& HToll= UAI;EE =l
Zlol] DLP ZHE7} F2 AREETL 9th(Park et al,
2019).
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JH & Holmes JB, 1990).
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FA 27F ] @2 Bl CAM #Hgof &gk @27t
ItH(Hamza et al, 2013). ©] =04 CAM I35 2
Az BPAAL 9 27 0] eato] Bls| of2] 71A] ¥4
2 1 go] & Ao ® Yehal Ui (Cho & Lee, 2007,
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Figure 1. Working model.
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= ARgSto] 8719 dAlEE Rl FACl 29
o2H F 16709 PAFEE Ae ARskthFig.
2). Al&ro] rE #7 JATEES 422 HE Al
Zstar AAHE AAZE Fof] UVHZ(MP100, Meong
Moon Dental Co., Ltd., Korea)Z o]-&3}o] 2% 73}

= Aastact,

3. 3XIH BIt

32 B 3gst] flsliA Alzto] ek H 16712
Y7 A FEES 2d A7) 4 (3shape E3 scanner,
3shape, Denmark)E ©|-835to] 32+ 34 dlojE|=
Al2FsHA e

S B7Estr] Sl 3akd B7F 2=
(Geomagic Verify, Geomagic Gmbh, Germany)<
ARgste] A thz|et JAlE-E o] EHast i
= AARE Foll THAIAA Best fit alignment AT
(Fig. 3). ©]oJA] Difference imagesS E3f 31 H|
2E 5, Aot 16709 HAlEE %] HlolE
Atoe] 2ko]E Root Means Square (RMS) 4122 7|
4FSFATE RMS £he] 5412 ofefj e} o,

Figure 2. Resin Provisional restorations.
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7D200%} Veltz 3D ZE 2 AZet QYAS-EL g
Z19] RMS k=2 table 10 Ueh qloh, A=k4 £4&
Al Bt SEARS AS3EY T Kolmogorov—
Smirnov A4 23}, $93-E0] ZD200& 0.1619]
31, Veltz= 0,200 0|02 §-o]4=22l 0.05H T} 3
b8 Attt M= SEah dA dak Pt
o] 0,133013 foJshgo] 0.7212 G942l 0,055
of 288 SEARS 7P E I A 7HY ShollA] =
YR ¢ 7& ] ai}, {og=2 0.0012T}t 2 et
U 7ZD2003} Veltz 3D ZHEZ A&eE YAl+2-4 9
2 Abolofl= folRh Apol7t Q= Ao R UEyton,
7ZD200 ZHE = A2kt AAIE-8 #7212 RMS 419
Wit BEHERE 50,85 + 4,64 UEREIL, Veltzs=
70.33 + 6,312 YERHTHp<0.001). 3], ZD200 =
e & Az X dAeEESY 7HE & RMS 7
56,008 UePal, 7P A2 gk 44,72 YERit
Veltz 3D ZHEIZ A2t g% AAFEE2] 7P 2
RMS Zr2 78,12 UeRga, 714 2k 78 61002

e T
A BAS ¢4 color—difference map= Fig.

Table 1. Comparison of provisional restorative resins

(Unit:um)

Variables ZD200 Veltz

1 52.3 77.3

2 56 70.7

3 551 70.1

4 447 61.8

5 52.3 78.1

RMS

6 452 70.1

7 54.6 61

8 46.6 735
Mean(SD) 50.85(4.64) 70.33(6.31)

p—value 0.001
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Figure 4. Color—difference—map of provisional restorative resins.
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